Abstract. In this article we describe a usability evaluation of eight desktop search engines (DSEs). We used the heuristic walkthrough method to gather usability problems as well as individual strengths and weaknesses of the tested search engines. The results of the evaluation are integrated into a set of 30 design guidelines for user-friendly DSEs. Russell-Rose & Tate 2013) , the area of DSE has not been the subject of extensive usability research so far. While there are many similarities between web and desktop search, there are also some substantial differences: On the web, we usually search for new, mostly unseen information, but on our private desktops we search for "stuff we've seen before" (Dumais et al. 2003) . The different information behavior for WSEs and DSEs (Bergman 2008) has implications for the design of a desktop search system, i.e. existing guidelines for the design of user-friendly web search systems (cf. Leavitt et al. 2006 ) cannot be adopted to the area of DSEs without further ado. In this paper we propose a set of guidelines for the design of user-friendly DSEs which has been derived from an expert-based usability inspection of existing desktop search systems.
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Introduction: Desktop Search Engines and the Case for Usability
While web search engines (WSEs) have long since become a useful tool to fulfill everyday information needs on the web, so called desktop search engines (DSEs) are often inadequate to meet information needs on a user's private computer (Cole 2005) . Strangely enough, many available systems do remarkably well in terms of performance and quality of search (Chang-Tien et al. 2007) : That is why we believe that usability plays an important and oftentimes neglected role in the design of DSEs.
Although there are many studies on the usability of WSE (Thurow & Musica 2009) and guidelines for the general design for search user interfaces (Hearst 2009 , Wilson 2012 , Russell-Rose & Tate 2013 , the area of DSE has not been the subject of extensive usability research so far. While there are many similarities between web and desktop search, there are also some substantial differences: On the web, we usually search for new, mostly unseen information, but on our private desktops we search for "stuff we've seen before" (Dumais et al. 2003) . The different information behavior for WSEs and DSEs (Bergman 2008) has implications for the design of a desktop search system, i.e. existing guidelines for the design of user-friendly web search systems (cf. Leavitt et al. 2006 ) cannot be adopted to the area of DSEs without further ado. In this paper we propose a set of guidelines for the design of user-friendly DSEs which has been derived from an expert-based usability inspection of existing desktop search systems.
Evaluation Design
The guidelines presented in this article are the result of a heuristic walkthrough (Sears 1997 ) for a total of eight available DSEs, including platform-specific systems such as Windows Search 4.0 and Apple's Spotlight, but also individual search engines such as Copernic or xFriend (cf. Table 1 for an overview of all the DSEs that were subject of this evaluation study, cf. Figure 1 for an overview of the methodological approach). The heuristic walkthrough is an analytic evaluation method that relies on usability experts who perform an inspection of the subject of evaluation and document positive as well as negative usability and interaction issues. It is a combination of the rather unstructured, free-form heuristic evaluation (Nielsen 1994) , and the more structured, task-based cognitive walkthrough (Wharton et al. 1994) . Each DSE was tested by an independent pair of evaluators 1 , each trying to accomplish a common information retrieval task with the respective search system. The evaluations revealed individual strengths, but also weaknesses of the respective DSE, which were documented as usability problems and categorized according to Nielsen's (1994) renowned framework, which consists of ten generic usability heuristics 2 (cf. Table 2 ). In some cases, one identified usability problem was classified as violating several heuristics, which makes for a total of 70 usability problems 3 , and 92 violations of the usability heuristics in all. After the heuristic walkthrough, we clustered some of the redundant usability problems and also considered specific strengths which had been evaluated positively by the testers. We integrated the reported problems as well as the positive aspects of the evaluated DSEs into an initial set of 36 usability guidelines.
In a next step, these guidelines were discussed with the participants of the previous heuristic walkthrough in order to get feedback on the appropriateness of the suggested guidelines for the respective DSE they had tested before. The group discussion revealed some interesting wording problems and also showed that some guidelines were formulated redundantly or put in the wrong heuristic category. After this first, theoretical validation round we reduced our set of guidelines to a total of 30, and also did some rephrasing to make them more comprehensible. The final set of guidelines is presented in the next section. Fig. 1 . Overview of the methodological approach used to gather usability guidelines for DSEs.
Guidelines for the Design of User-Friendly Desktop Search Engines
This section presents the results of a heuristic walkthrough for eight DSEs: a set of 30 guidelines for the design of user-friendly search engines for the desktop context, categorized according to Nielsen's (1994) ten usability heuristics.
Visibility of system status | The guidelines in this category ensure that the user of a DSE knows what the software is doing at a given point in time. These guidelines are all about comprehensibility and transparency of the system status, which includes appropriate feedback on specific operations and the coming about of certain results.
─ G1.1 It should be obvious to the user which areas of the system are indexed and thus included in the search scope at a given point in time. ─ G1.2 It should be obvious to the user when the DSE is busy, building or updating the index, which may have effects on search performance. ─ G1.3 It should be obvious to the user how many files are actually searched, and how many relevant documents were finally retrieved.
Match between system and the real world | The DSE should speak the language of the user, i.e. it should use words and metaphors the user is already familiar with. Information, especially on the results list, should be presented in an intuitive and comprehensible order.
─ G2.1 If there is an explicit button to submit a query, it should be labeled unambiguously with "search". ─ G2.2 If there are identical documents in the results list, i.e. documents that are stored redundantly on different locations of the system, these should be marked as duplicates. ─ G2.3 On the results list, it should be obvious for the user where the respective documents are stored (make the document path available).
User control and freedom | The user should be free to control certain functionalities of the DSE. For the designer, this is often a tightrope walk between hiding certain functions to reduce complexity, but at the same time provide access to these functions at any point in time, to ensure full user control and freedom.
─ G3.1 If necessary, the user should be able to access advanced search options, which are hidden per default to reduce unnecessary complexity in a simple and intuitive way. ─ G3.2 The user should be able to define the scope of the search in a simple and intuitive way. ─ G3.3 If a search takes exceptionally long, the user should be able to cancel it manually. ─ G3.4 If necessary, the user should be able to filter the list of results by different criteria such as file format, date or name.
Consistency and standards | The DSE should be consistent in itself with regard to design and wording as well as functionality and operations. It should also adhere to standards that are known from typical desktop applications and to conventions that have been established in the area of WSE.
─ G4.1 Standards and conventions that are known from the area of desktop applications (e.g. design of icons or menus) should be observed. ─ G4.2 Colors, layout and font should be used in a consistent way. ─ G4.3 Basic user interface elements, like for instance the search field or the search button, should be used consistently in different situations. ─ G4.4 The DSE should support truncation and search operators (e.g. AND / OR / NOT), or their conventionalized shortcuts, that may be known from WSEs.
